Background: Attention Deficit Hyperactivity Disorder (ADHD) is one of the most common behavioral problems among children around the world including Thailand. The disease affects their life, parents and community when left untreated. Most information concerning ADHD in Thailand derives from hospital based studies. The present study aimed to determine the prevalence and associated factors of ADHD in a remote rural community.
Introduction
Attention Deficit Hyperactivity Disorder (ADHD) is one of the most common mental disorders that develop in children and becomes apparent in preschool and early school years. (Al Hamed et al., 2008) The three predominant subtypes include inattention, hyperactivity-impulsivity and combined inattentive/hyperactive impulsive subtype (combined ADHD) (Homer et al., 2000) . The diagnosis of ADHD is based on criteria specified by the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV). (Homer et al., 2000) ADHD was diagnosed in 4.0 to 29.7% of children aged between 6 to 12 years in different geographical areas (Brown et al., 2001; Thomas et al., 2015) . In Thailand, one behavioral survey among 7,188 Thai students in grades 1-5 conducted in 2012 estimated the prevalence of ADHD at 8.1% (Visanuyothin et al., 2013) .
to be associated with ADHD symptoms (Abolfotouh et al., 1997; Herrerias, Perrin, & Stein, 2001; Trangkasombat, 2008; Hurtig et al., 2007; Wehmeier, Schacht, & Barkley, 2010) . Other factors including low birth weight and artificial infant feeding have also been shown to be significantly associated with ADHD (Sasaluxnanon & Kaewpornsawan, 2005; Nigg & Breslau, 2007) . Children with ADHD are associated with a broad range of negative outcomes including depression, school failure and dropout, learning disabilities, conduct disorders among children and adults, failed relationships, workplace underachievement, substance abuse and low self-esteem among adults (Austerman, 2015; van der Meeret et al., 2012) .
Nevertheless, the information of ADHD in Thailand is still limited especially in rural communities. Most studies were hospital-or school-based in urban populations (Charnsil & Sriapai, 2011; Muanprasart et al., 2014; Visanuyothin et. al., 2013; Yajai Sitthimongkol & Apinuntavech, 2012) . The study aimed to determine the prevalence and associated factors of ADHD in a remote rural community, central Thailand. In addition, a qualitative study was also conducted to determine knowledge and perceptions of teachers and main guardians toward children with ADHD in this community.
Method

Study Populations
The present study was conducted in 2 primary schools in a rural community, Chachoengsao, central Thailand, 154 km east from Bangkok. This remote, isolated community totaled 8,777 villagers, mostly farmers. This study employed a mixed-methods design. A cross-sectional quantitative study identified the prevalence and associated factors of ADHD. A total survey was performed including 158 students in school No. 1 and 377 students in school No. 2. In addition, a qualitative study determined knowledge and perceptions of teachers and main guardians of the children with ADHD. Purposive sampling was also used to select the main guardians of the children who were diagnosed with ADHD for indepth interviews. A total of 15 teachers from =school No. 1 and 21 teachers from the school No. 2 were purposively selected for focus group discussions.
Detection and Characterization of Children with ADHD
The SNAP-IV Rating Scale, a revision of the Swanson, Nolan and Pelham (SNAP) Questionnaire (Swanson et al., 1992 ) was conducted to screen the ADHD condition among these children. The items from the DSM-IV (1994) criteria for Attention-Deficit/Hyperactivity Disorder (ADHD) were included for two subsets of symptoms: inattention and hyperactivity/impulsivity (APA, 1994) . The Thai version of SNAP-IV showed favorable reliability (Cronbach's alpha: SNAP-IV = 0.93-0.96). Both SNAP-IV scales completed by parents and by teachers proved useful in the screening of ADHD (AUC: SNAP-IV = 0.71-0.81) (AUC: SNAP-IV = 0.55-0.67) (Pityaratstian N et al., 2014) . In addition, items were included from the DSM-IV criteria for Oppositional Defiant Disorder. The SNAP-IV is based on a 0 to 3 rating scale (Not at all = 0, Just a little = 1, Quite a bit = 2, and Very much = 3). Subscale scores on the SNAP-IV are calculated by summing the scores on the items in the subset and dividing by the number of items in the subset. The score for any subset is expressed as the average rating-per-item. Both teachers and main guardians had to complete the SNAP-IV. A positive screening of the disease requires a positive result from both SNAP-IV for teachers and main guardians. The result of SNAP-IV separated the included children in 2 groups, i.e., children with negative and positive result of SNAP-IV. The children with positive results were considered at high risk of ADHD and needed to meet pediatric psychiatrists to find a definite diagnosis as indicated in the DSM-V. When ADHD was diagnosed, specialists would give counseling to their guardians about how to understand, manage, and obtain appropriate treatment for their child. On the other hand, for those without a diagnosis of ADHD but showing a positive result on the SNAP-IV, the specialists would recommend how to observe and take care of their child. To determine the associated factors of ADHD among these children, a face-to-face interview using standardized questionnaires was conducted among the main guardians. The questionnaires covered demographic information of children and their parents, children's behaviors and school performance and parents' behaviors.
For the qualitative part, the teachers and main guardians of the ADHD child were purposively selected to participate in focus group discussions or indepth interviews. For indepth interview, 8 main guardians of ADHD children were selected to participate. A total of 12 of the teachers in both schools were selected for the focus group discussion. The conversation was recorded using a voice recorder and recorded conversations were transcribed into text. The data was collected continuously until the contents were saturated
Data Analysis
For the quantitative study, collected data were checked for accuracy and completeness and were coded and entered using STATA/MP12. Demographic, behavioral data and prevalence was analyzed using descriptive statistics.
Binary logistic regression analysis was used to determine the associated factors of ADHD. The magnitude of association was presented as crude and adjusted odds ratios (ORs) with a 95% confidence interval. The p-value of less than 0.05 was considered as statistically significant in this study. For the qualitative study, the text-based data transcribed from the conversation were sorted and coded. Data were revised, organized and summarized for analysis. The methods used included content analysis, direct quotations and selected words to give consideration to actual local words used by the participants.
Ethical Considerations
This study was reviewed and approved by the Institutional Review Board, Royal Thai Army Medical Department. Consent forms were completed by the main guardian of each child before they participated in the study. For the process of focus group discussion and indepth interview, the questions were treated sensitively and confidentially. When the participants were worried about any question, they did not have to answer. For the children diagnosed with ADHD, this diagnosis was kept for confidential and not disclosed publicly.
Operational Definitions and Abbreviations
ADHD = Attention Deficit Hyperactivity Disorder
DSM-V = Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
Results
Quantitative Study Determining the Prevalence and Associated Factors of ADHD
Of 535, 495 students (92.5%) were included in this study. Demographic data of these children are shown in Table  1 . In all, 254 (51.3%) were female. The average age of the participants was 9.54 ± 1.75 years (range from 6 to 13). The participants studied in grade one to grade six. Using the SNAP-IV, 79 (16%) and 93 students (17.3%) were positive evaluated by the main guardians and teachers, respectively. A positive result in both main guardian and teacher's evaluation were identified among 33 students (6.7%). Of 33, 30 students were allowed to meet specialists for definite diagnosis. ADHD was identified among 11 students. Other conditions including mental retardation, learning disability with mental retardation, slow learner were diagnosed among 6 students. Thus, the prevalence of ADHD in this population was 2.2%. The prevalence of ADHD in each subgroup and univariate logistic regression analysis for factors associated with ADHD children are shown in Table 1 .
Multivariate logistic regression analysis was performed to identify the associated factors of ADHD (Table 2 ). The associated factors of ADHD included both familial and individual factors. Having a relative as a main guardian, having a history of repeating class, inschool suspension, changing school and having a history of bullying was significantly associated with ADHD
Qualitative Study of ADHD in the Community
For indepth interviews, data were collected from a total of 8 main guardians including 1 father, 1 mother and 6 relatives. For focus group discussions, data were collected from a total of 12 teachers including 4 males and 8 females with ages ranging from 25 to 44 years old. The mean duration of teaching experience was 4 years (range from 1 to 10 years).
Knowledge and Perception of ADHD in Teachers and Guardians
All parents did not know that their children had ADHD. In addition, they did not know ADHD as a mental health problem. They just perceived that these children had negative behaviors such as being stubborn, naughty, overactive, forgetful, agitated, often lost, slow to process information, having difficulty in waiting, and exhibiting roles of martyrs, thieves and ringleaders. A mother of an ADHD child said, "He is obstinate and never ever stays still and climbs up tree after tree. He is just going right away after we tell him not to."
Teachers did not exactly know whether these children had negative behaviors or disease. However, they noticed that these students had problems concentrating in class, working in groups, succeeding in their assignments and showing ignorance. In addition, these children also exhibited emotional problems such as aggressiveness and uncontrolled mood. As a teacher said, "To do nothing is not successful, to motivate them to work at all."
Most guardians did not know the causes of the negative behaviors expressed by these children. They guessed that it could be the result of alcohol consumption during pregnancy, lack of antenatal care, parental drug abuse, child abuse, parental child care etc. However, they noticed that some of these children's relatives also showed these Vol. 10, No. 3; negative behaviors. The teachers gave possible causes including genetics, poor family and community environment, imitative behavior, hormonal or chemical disturbance, alcohol consumption during pregnancy, abnormal eating behaviors etc. Genetics and poor family and community environment were strongly suggested as causes of the negative behaviors by these teachers.
The perceptions toward these children differed among their guardians. The majority of guardians perceived that these children exhibited negative behaviors without knowing whether they had a disease. Some misunderstood these children had other mental disorders such as autism and mental retardation. However, some guardians thought that these children were normal as they said that, "He thinks like a child, just not restless. Actually it is not only him, the other kids are like this."
Most teachers believed that the children with these negative behaviors should be treated. Similar to the guardian group, some considered these children as normal.
Effects on ADHD Children
Most guardians thought that these children could not pay attention in class and eventually could not read or write. Some guardians said that, "A grandmother complained that her grandchild only read and wrote only for a short while and could not finish the homework properly. He also did the same thing at school."
Teachers pointed that these children could not perform well in studying and lacked logical thinking skills. These children were also irresponsible and unable to be disciplined causing problems in their daily life activities. These children were easily influenced by others and became negative. The teachers thought that they were unable to control themselves, properly communicate and express themselves to other people. For example, a teacher said, "The performance of these children was poor at school. I do not want to send them to the Ordinary National Education Test (O-NET), because it will make a lower school assessment result.
Effects on the Family
The negative behaviors of these children such as aggressiveness caused difficulty in taking care of these children. The situation resulted in disharmony in the family and even broken homes. Because rural communities in Thailand usually comprise extended families, the children from unsettled homes may have lived with their relatives.
"Her mom left her because she was so difficult." "Her dad took her but could not stand her."
"So grandma now takes care of her" "Living with the family, he always quarrels with father, mother and sister." "He was very aggressive for example using a knife on them. However, he was very calm with his aunt; that's why he was living with his aunt."
These children often blamed other family members, even their parents. The teachers also shared that these children felt inferior and were viewed as a burden to the family. This was often seen when these children caused troubles or when they misbehaved. The problems led their parents to family conflicts and unfortunately caused broken families in some situations.
Effects on Community
Some behaviors of these children might be imitated by their friends at school. Some guardians said that these children behaved aggressively with their teachers. Teachers said that they did not pay the attention to their work, were exploitative and unable to work with their friends. Some were hated and annoyed by their friends. Sometimes they brought their friends into trouble. Both guardians and teachers shared the same opinion that these children would cause social problems such as stealing, fighting, vandalism, drug addiction and were rejected by society.
Expectations of Teachers and Guardians
Guardians expected that their children could grow up better, learn as much as they could, get an appropriate job and live a better life. For example, one parent said, "I don't want anything else. I just want my son to grow up and be able to take care of himself." Teachers expected these children to perform well in class like other students and to be able to adapt to society. For example, one teacher said,
Diagnosis and Treatment of ADHD Children
The local health care unit in this community could not diagnose and treat this condition. No screening for ADHD was conducted among these children until this study. Both guardians and teachers did not know any specific treatments. Some assumed that the way to improve these children might include medication, behavioral adaptation and meditation. Some guardians were uncertain in seeking diagnosis and treatment because of economic problems.
To obtain diagnosis and treatment, they had to access a higher level of health care institute where pediatric psychiatrists are available. Although they were covered by the Universal Coverage Health Scheme, they had to spend some money for travelling. Backward Wald: Adjusted for school, grade, gender, history of bullying, changing school, suspension from school, repeatedly in class, main guardians, education and incomes of the main guardian, having a father or mother who tells a lie as a habit, smoking or alcoholic pregnancy, disharmony between parents, and history of head injuries.
Discussion
The prevalence of ADHD in the present study was 2.2%, which is relatively low compared with the related studies in Thailand (Visanuyothin et al., 2013; Benjasuwantep, Ruangdaraganon, & Visudhiphan, 2002) . A recent study (Visanuyothin et al., 2013) conducted among 7,188 school children to determine the situation of ADHD in Thailand used a three-stage stratified cluster sampling (provinces, schools and classrooms) and showed an overall prevalence of 8.1%. The prevalence in Thailand was similar to that reported from another Southeast Asian country, Vietnam (Pham, Nguyen, & Tran, 2015) . The prevalence of ADHD differed according to the part of Thailand, i.e., 5.1% in the north, 6.5% in Bangkok, 6.7% in the central regions, 9.4% in the northeast and 11.7% in the south. Another study in Bangkok (Benjasuwantep, Ruangdaraganon, & Visudhiphan, 2002) showed a prevalence of 6.5% in one school. The relatively low prevalence of ADHD in the present study might be the result of the limited population in a remote rural area. A recent study from Vietnam also showed that the prevalence of ADHD among children living in rural areas was 2.2 times lower than those who lived in urban areas (Pham, Nguyen, & Tran, 2015) . This might have indicated that a few risk factors for ADHD such as environmental exposure, complications of pregnancy and delivery and psychosocial adversity may vary in different settings (Benjasuwantep, Ruangdaraganon, & Visudhiphan, 2002) . Most studies found that ADHD was more common among males (Thapar & Cooper, 2016) . In the present study, the prevalence of ADHD among boys tended to be higher but not statistically significant, which could have been due to the small sample size.
The children with ADHD in this community were associated with problems in school including educational and social aspects. They were significantly associated with repeating classes, suspension from school and changing schools. Our qualitative data indicated that ADHD children could not pay attention in class and eventually could not read or write. ADHD children lacked logical thinking skills, concentration, responsibility and discipline, which consequently led to failures in studying, working or problem solving in daily life activities. In addition to their study ability, bullying behavior of some children with ADHD might be associated with their suspension from school. These children were easily influenced by others, unable to control themselves and became negative leading to bullying behaviors. Some children exhibited aggressive, mischievous behaviors until the teachers had to meet their parents.
A related study (Hurtig et al., 2007) indicated that children with ADHD commonly lived in nonintact families. Our finding showed that the children with ADHD in this rural community were also associated with living with relative(s), and not having parents as their main guardians. From the qualitative information, children with ADHD might be the cause of family problems. In Thailand, rural communities usually comprise extended families in which the relatives are living together or in the same areas. Some children were neglected by their parents. Thus, their relatives were commonly responsible for these children.
Although most interviewed guardians and teachers were experienced with ADHD children, they did not exactly know their conditions especially in the guardian group. Some teachers might know about ADHD from some training courses, but they did not know how to differentiate ADHD from normal child behaviors of these age groups. In addition, no screening or diagnostic system was available in these schools and local healthcare center of this community. Thus, these ADHD children lacked proper diagnosis, referrals and specific treatment. Knowledge of ADHD such as symptoms, screening tests and specific treatments should be provided to the community. This condition should also be emphasized among teachers who might be one of the first to notice ADHD symptoms. The chance for receiving proper diagnosis and treatment will be increased and the consequences of ADHD will be reduced.
To date, a few screening tests (Alda & Serrano-Troncoso, 2012) for ADHD are available and suitable for using at the community level. From our experience of SNAP-IV for screening ADHD in this community, the test was easy to use and understand by both guardians and teachers. Using this screening test should be the principle intervention for identifying ADHD at the community level, which could lead the suspected children to the proper healthcare system. In addition, ADHD is considered a chronic condition for which continuous care is needed. Local healthcare centers should not only prepare a detection and referral system but also use the chronic care model for these children. In Thailand, pediatric psychiatrists are limited to only tertiary healthcare centers, so follow-up care and treatment adherence should also be enhanced by the local healthcare center.
The limitation in this study was that only school children were included. From the qualitative information, ADHD children in this community were unknown or considered to have a disease. Some might have been suspended or expelled from school. This could have caused the relatively low prevalence of ADHD among children in this remote rural community compared with schools in urban communities where ADHD is more familiar and supported.
In conclusion, we presented here the situation of ADHD in a remote rural community, Thailand. ADHD in this community was associated with educational problems and mischievous behaviors. The main guardians of these children were usually not their parents. Knowledge of ADHD was limited causing misperceptions towards these children. In addition, no screening or diagnostic system was available in this community. Our information is crucial for the healthcare system to improve screening and referral systems at the community level.
